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BOOK REVIEWS 
Introduction to water waves 
G. D. Crapper 
Ellis Horwood, Chichester, UK, 1984, 
224 pp., f25.00 
The topic of water waves is one that is 
of interest and importance to scientists 
in a number of disciplines, for ex- 
ample, applied mathematics, offshore 
engineering, oceanography, naval 
architecture and other related fields. 
This book, as its title clearly states 
is an introduction to the topic; a func- 
tion which it fulfils extremely well. By 
using basic mathematical methods, 
rather than more sophisticated analyti- 
cal techniques (although these are 
mentioned and references given for the 
reader to pursue them) the book aims 
at a readership beyond the mathemati- 
cal community. Consequently the text 
has a more general appeal than one 
using ‘a high powered’ mathematical 
development, with a more restricted 
readership. 
The initial chapter of the book 
covers the mathematical development 
of the basic equations and their as- 
sociated boundary conditions. This is 
then followed by a chapter dealing 
with solutions for small waves. Stand- 
ing waves, progressive waves, and the 
concept of group velocity are covered 
in this chapter. The third and fourth 
chapters in the book describe wave 
energy and waves on currents. 
The mathematical development in 
these chapters is extremely good and 
very easy to follow, with each stage 
being derived from the previous one, 
in a very clear manner. In general the 
equations are developed in Cartesian 
coordinates, although polar coordi- 
nates are introduced near the end of 
the second chapter. 
Having firmly established the 
mathematical background and various 
solutions, within these first four chap- 
ters, applications of the solutions are 
described in chapter 5. A range of 
topics are covered in this chapter. 
Initially the problem of swell ap- 
proaching a sloping beach is considered, 
and subsequently extended to waves 
approaching a circular island with 
sloping beaches. This problem, neces- 
sitates the use of polar coordinate ray 
equations, which were developed in 
chapter 2, and clearly demonstrates to 
the reader the need to use coordinates 
other than Cartesians. 
The mathematical solution of this 
problem is accompanied by a number 
of figures showing ray paths around 
the island. These figures based on a 
simple mathematical solution predict 
that waves propagating round the 
island should cross behind it. A photo- 
graph taken by the author of waves 
crossing after travelling in opposite 
directions round an island, very nicely 
illustrates that the mathematical solu- 
tion is confirmed by observations. 
The book is illustrated throughout 
with extremely clear and well anno- 
tated diagrams. Also some excellent 
photographs taken by the author and 
his brother-in-law, of both wave 
motion in tanks and in open sea con- 
ditions are used to demonstrate 
various types of waves and the applica- 
bility of various mathematical solu- 
tions. 
Waves generated by ships in open 
sea conditions and by boats in canals 
are also discussed in chapter 5. A very 
interesting historical quotation from 
an 1837 Royal Society of Edinburgh 
paper by Russell is referred to in this 
chapter in connection with the speed 
at which in theory wave resistance to 
the movement of a barge in a canal is 
zero. Apparently canal operators dis- 
covered this and took advantage of it, 
long before it came to the attention of 
scientists. Similar very interesting 
historical information is given on the 
production and properties of solitary 
waves in canals, which is covered to- 
wards the end of chapter 7. 
The last two chapters in the book 
(chapters 6 and 7) in part deal with 
wave maker theory and the extraction 
of energy from waves. A brief descrip- 
tion of internal waves is given, with 
the book concluding with a chapter on 
waves in shallow water, containing 
several pages on solitary and cnoidal 
waves. 
At the end of each chapter a number 
of problems (typically about six) are 
given, with solutions to the more 
difficult problems presented at the 
back of the book. The solutions are 
not just the answers, but a detailed 
mathematical development, including 
any assumptions, showing how the 
final answer was derived. A number of 
figures are used to illustrate certain 
aspects of the solutions. 
A brief bibliography is included at 
the back of the book, suggesting a 
number of classical text books for 
further general reading. Also books 
and research papers covering specific 
topics raised in the text are included 
so that the reader can pursue a particu- 
lar aspect of wave theory in more 
detail. 
The presentation of material in this 
book is extremely good, with diagrams 
and photographs, used in a very imagi- 
native manner to bring physical rele- 
vance to the mathematical analysis. 
The detailed mathematical deriva- 
tion of the various solutions, together 
with the problems at the end of each 
chapter makes this book particlarly 
attractive to students or scientists 
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requiring a good introduction to the 
topic of water waves. 
A. M. Davies 
Teaching and applying mathematical 
modelling 
Edited by J. S. Berry, D. N. Burghes, 
I. D. Huntley, D. J. G. Jamesand 
A. 0. Moscardini 
John Wiley and Sons, Chichester, UK, 
1984, 240 pp., f 15.00 
This book is a collection of 38 lectures 
given at an international meeting on 
teaching and applying mathematical 
modelling, held at Exeter University in 
1983 and attended by 124 delegates. 
There appears to be no particular 
grouping of articles relating to sub- 
themes and each lecture is totally in- 
dependent of the others so that in- 
evitably there is some repetition. The 
non-European input is restricted to 
two Australian and one American 
(albeit with Lancastrian origins), and 
the eight non-UK European contribu- 
tions mostly fall into a group of 10 
articles which are hardly relevant to 
the stated aim of the book. Of the UK 
contributors 14 were from polytech- 
nics and colleges of technology, eight 
from schools, departments of educa- 
tion and the Open University, and 
only five were from university mathe- 
matics departments. This distribution 
is disappointing both because it does 
not properly represent the consider- 
able international interest in mathe- 
matical modelling, especially in North 
America, nor is it representative of the 
proportion of the total number of UK 
students specializing in mathematics 
in the various educational sectors. The 
dominance of contributions from the 
polytechnic sector may indicate that 
their teaching methods are more flex- 
ible, more easily responding to the 
winds of change; the lack of contribu- 
tion from the school sector probably 
reflects the view of several of the 
authors, which certainly agrees with 
my experience, that modelling re- 
quires some mathematical maturity. 
This does not make it inappropriate 
for sixth-form work but implies that 
the mathematical methods required 
for the discussion of any model at this 
level should only be those which have 
been fully digested by the pupil for at 
least one year. 
The major theme, repeated in a 
number of articles (cf. Reggett, 
Medley, Burkhardt, Mason, Taylor, 
Burghes, Mclone) is that mathematical 
modelling is the appropriate reaction 
and response to the ‘new maths’ of the 
1960s because it is more stimulating 
for the pupils and more useful to 
society. The only difficulty standing 
in the way of a popular wave of enthu- 
siasm for modelling in mathematical 
education is that no one yet knows 
how to teach it effectively, and most 
of the authors of these articles doubt 
whether they can, given present day 
resources. Thus the meat of this book 
is about something which cannot yet 
be done very well and this does not 
make for very inspiring reading. The 
point is repeatedly made that the dis- 
cssion of case studies is inadequate as a 
teaching method, yet most articles to 
exemplify their philosophy of ap- 
proach inevitably include one or more 
case studies. Thus the book is only 
really suitable for those readers al- 
ready converted to modelling; in it 
they can find their prejudices con- 
firmed and some extremely interesting 
models, cf. Burley and Trowbridge, 
Prior and Moscardini, Huntley, James 
and Steele, Ryrie. There is also a clear 
description of several interesting edu- 
cational programmes, cf. Berry and 
Masurier, Cumberbatch. However, it 
seems unlikely that this book on its 
own will create many converts to the 
modelling approach because there is 
no clearly argued statement of the 
educational theory and philosophy of 
its practice. Moreover, there is a danger 
that a collection of unrelated articles 
may do a disservice to the theme, 
which is an important one. 
Mathematical modelling, is an ex- 
tension and an attempt at formaliza- 
tion of the ‘learning by doing’ ap- 
proach which has been a strong feature 
of British education, not only in 
mathematics. It is also an approach to 
mathematics which requires a problem 
solving emphasis and attitude which 
was a marked chracteristic of British 
mathematics, especially in the late 
19th century. It encourages breadth of 
knowledge, blurring the boundaries 
with other academic disciplines, and 
stimulates discussion, bringing the 
mathematician out of the back-room 
into the market-place. The general 
reader will obtain from this volume a 
strong impression of the attraction of 
mathematical modelling and its value 
in education but is unlikely to be able 
to form a view about how to teach it. 
However, following the theme of 
learning by doing it might be more 
profitable to attend the next meeting, 
to be held in July 1985, rather than 
to read the book in detail. If this 
volume were to stimulate more partici- 
pation from schools and universities in 
such meetings then it would certainly 
have provided a valuable service. 
A. B. Tayler 
Lecture notes in engineering: Bound- 
ary integral equation analyses of 
singular, potential, and biharmonic 
problems 
D. B. lngham and M. A. Kelmanson 
Springer-Vet-lag, Berlin, 1984, 173 pp., 
DM32.00 
In this book the boundary integral 
equation method of two-dimensional 
potential theory is extended to solve 
various biharmonic problems and non- 
linear potential problems. Particular 
attention is given to problems involv- 
ing boundary singularities. 
The book is primarily concerned 
with biharmonic problems of slow 
viscous flow and should be of value to 
everyone with an interest in this field. 
The biharmonic boundary integral 
equation (BBIE) method is introduced, 
very clearly, in chapter 2, where it is 
applied to a ‘stock-slip’ problem, in- 
volving boundary singularities. These 
singularities are taken into account in 
a modified (MBBIE) method, also 
clearly described, following techniques 
previously employed in potential 
theory. The two methods (BBIE and 
MBBIE) are applied to similar prob- 
lems, involving corner singularities, in 
chapter 3, while further viscous flow 
problems are considered in chapters 5 
and 6. In the first of these chapters, an 
iterative modification of the classical 
BBIE method is applied to free surface 
problems, while chapter 6 concerns 
flow in bearings and should be of par- 
ticular interest to lubrication engineers. 
Chapter 4 is concerned with certain 
nonlinear potential problems which 
arise, for example, in connection with 
heat transfer. Since these problems 
involve boundary singularities, this 
chapter follows on naturally from 
chapters 2 and 3 but, unfortunately, 
it also interrupts the flow of the bi- 
harmonic analysis. More seriously, 
chapter 4 appears to contain an error 
which throws doubt on the accuracy 
of many of the numerical results pre- 
sented there. To be precise, I believe 
that T = @g(G) in equation (6) should 
read simply T = g(G), corresponding to 
which the factors 4(q) and 4(p) should 
be deleted from equation (7) and $ 
from equation (25). 
On the whole this book contains 
very few errors and is easy-to-read, 
even though the notation differs 
slightly from chapter to chapter (with, 
for example, the differential boundary 
increment in chapter 2 including the 
symbol used for vorticity in subse- 
quent chapters). Parts of the book, 
however, are rather repetitious and, 
though this may to some extent be 
inherent in the very nature of lecture 
notes, it would appear that much of 
this repetition could have been 
avoided. For example, the authors 
(when compiling the notes into book 
form) might well have extended the 
general introduction, chapter 1, to in- 
clude the common parts of the intro- 
ductions to subsequent chapters. They 
might also, perhaps, have compiled a 
single reference list at the end of the 
book to replace the individual chapter 
references. The latter action would not 
have reduced the amount of repeti- 
tion but would have brought incom- 
plete journal references in chapter 2 
into line with the detailed references 
in other chapters. 
In spite of these criticisms, I like 
this book very much, with its clear 
typescript and excellent diagrams. I 
recommend it to all who work on 
boundary integral equation (boundary 
element) methods and to anyone with 
a problem in slow viscous flow. 
G. T. Symm 
Energy and variational methods i:l 
applied mechanics 
J. N. Reddy 
John Wiley and Sons, New York, 
1984, 
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